all phases of the process to develop new healthcare environments from planning to designing and construction (Elf, Fröst, Lindahl, & Wijk, 2015) . Systematic reviews are required to contribute to evidence in all areas, including healthcare environments (Pati & Lorusso, 2018) .
Healthcare environments are complex and dynamic settings where technologies, organizational systems and various users such as patients, significant others and staff are constantly interacting with one another. Such interaction is dynamic in the sense that care and technologies, as well as patients' needs, are not stable over time but subject to changes, which places great pressure on the way the built environment is designed. Brambilla and colleagues (Brambilla, Rebecchi, & Capolongo, 2019) suggest that healthcare environments should be resilient to the continued evolution of the healthcare system; in this sense, that is, the possibility of constantly adding new knowledge about the impact of certain design solutions on health and organizational outcomes, EBD is essential.
The role that the built environment has in affecting health-related outcomes has been recognized since the second half of the nineteenth century, when the environmental theory proposed by Nightingale, was developed (Medeiros, Enders, & Lira, 2015) .
Nightingale observed that specific design elements, such as good ventilation, cleanliness, light and noise, were crucial for health outcomes. Nightingale also emphasized the importance of always considering the individual in the interaction with the environment to design environments that support the best possible conditions for healing to occur. This view corresponds with today's person-centred approaches for healthcare service (Ekman, Hedman, Swedberg, & Wallengren, 2015; Olsson, Jakobsson, Ung, Swedberg, & Ekman, 2013) .
There is increased awareness that the built environment is of crucial importance to the quality of care and can affect several important health results. This has created an exponential growth of research studies from several research areas (Brambilla et al., 2019) .
The latest comprehensive systematic review conducted on EBD (Ulrich et al., 2008) is from 2008, and the results predominantly stress evidence related to hospital design that reduced the frequency of acquired infections. This design includes implementation of single-bed rooms, effective air quality control, the placement of alcohol-based hand-run dispensers, clean surfaces and floors and proper water system design to minimize water stagnation.
The present work seeks to undertake a new review and build on , 2001; SOU, 2006) . The challenge of ensuring quality of health care remains high on the public and political agenda internationally (Nergårdh et al.., 2018; Fratiglioni, Marengoni, Meinow, & Karp, 2010; Stiernstedt, 2016) . We also based the review on important concepts such as person-centred and shared decision-making, as the quality perceived by the patient is significant today. Patient expectations and experiences of care have been an important outcome of care (Ekman et al., 2015; Elf et al., 2017) . Recipients of healthcare services are more likely to expect quality from many perspectives, driven by their changing needs. For example, an acutely unwell patient may rate the dimension of effectiveness highly, but during rehabilitation, they may rate person-centeredness as the 
| Aim
The aim of this systematic review is to identify, evaluate and synthesize the existing literature related to evidence-based design (EBD) of healthcare environments and to identify the reported impacts of the built environment on the outcomes and experiences of patients, significant others and staff.
Overarching research questions:
• What types of outcomes have been investigated in relation to the built environment in hospital settings?
• In what settings have the studies been performed?
• What are the impacts of the built environment on the outcomes and experiences of patient's health and their significant others and staff?
• What aspects of the built environment have been studied?
• What aspects of the built environment have shown to have an impact on outcomes and experiences of patient's health and their significant others and staff?
• What research designs and research methods are used to investigate the impact of the built environment on outcomes and experiences of patients, their significant others and staff?
| Review design and search method
A systematic literature review about EBD for healthcare environments will be performed according to the method proposed by The Swedish Agency for Health Technology Assessment and Assessment of Social Services (SBU) (SBU, 2019) and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2015) .
| Search strategy and data screening
The adaptation of the patient, intervention, comparison and outcomes strategy will be adapted from the (PICO) technique (services).
The following criteria for PICO will be used as a support for the literature search and relevance review: The exclusions criteria will be: reviews, articles about the design process, studies in nursing homes, simulation studies, environmental measurements without human's response, instrumental development (validation), cost-effectiveness studies. A Boolean search strategy, developed with the support of the university library at Chalmers University of Technology, will be adopted ( Table 1) .
The electronic search will be performed by two authors.
Furthermore, a free search will be performed based on the references found and the expertize among the researchers involved during the same timeframe.
All articles that study the influence of the built environment in healthcare settings on their users (i.e. patients, staff and visitors), are written in English and published in peer-reviewed scientific journals between 2010 and 2018 will be eligible for inclusion.
The screening process will comprise the following steps:
• Selection for inclusion will be performed based on the title and abstract and will be performed by two authors; all duplicates will be eliminated at this stage.
• Abstracts will be screened to determine relevance of the topic by all four authors and a three-grade system will be adopted where each author independently evaluates the eligibility of the material as either retained, excluded or uncertain. Uncertain material will be solved by means of discussion among the authors (i.e. cross-checking technique per uncertain abstract).
• Full texts of relevant papers will be retrieved.
• Each full text will independently be evaluated by the authors.
The search will be performed in the following data bases:
PubMed, Cochrane Library, CINAHL, Web of Science and Scopus, for material published between the years 2010 and 2018. A flow chart will be used and reported. The literature search will end in 2019.
| Qualitative appraisal
A quality appraisal of the included papers will be completed and will be reported. The guidelines followed to estimate the quality of the material included will be those of the "GRADE" system, provided by SBU, which focuses on person-centred perspectives (i.e. patients' benefits and risks) (services). The authors will independently assess the quality of the material retained by means of the guidelines suggested by the SBU (services). Different protocols developed from the "GRADE" system used in medical science, which implies different grids of evaluations depending on the study design (e.g. randomized control trial, qualitative studies and systematic review), will be used to assess the quality of the paper retained. The degree of evidence will be based on the reliability, consistency and transferability of the data collected.
In the case of disagreement, the researchers will discuss their assessments and pursue further evaluation until an agreement is achieved.
| Data extraction and synthesis
A mixed-studies review approach will be performed (Caruth, 2013) , combining quantitative and qualitative analysis. Descriptive statistics will be used to identify the frequency of appearance of the (Assarroudi et al., 2018) .
For this data extraction and synthesis analysis, an overarching template (extraction sheet) will be created where the co-authors report the information for each full paper included in this study. We developed a data extraction sheet, based on the Cochrane Consumers and Communication Review Group's data extraction template (group). Disagreements will be resolved by discussion between the review authors. The template will be saved on google drive.
| D ISCUSS I ON
The EBD area is growing; however, the last comprehensive review used by architects, planners, healthcare staff and policymakers was performed in 2008. Overall, the present work will hopefully confirm the growing body of studies in the area of EBD in health care. However, our hypothesis is that the study will reveal that up until now, certain IOM goals are more studied than others. For example, greater evidence will probably be available concerning the topic of safety. On the other hand, how the environment can support the IOM goals that account for a more active view of the person receiving care, such as that of participation and self-support, will probably be less investigated.
Most of the EBD outcomes until now appear to stress the importance of integrating the users' experience of the environment into the evaluation of healthcare environment quality. Thus, rather than report medical and physiological responses such as heart rate, blood pressure and infections, more commonly, the focus appears to be to report the psychosocial experience of place (i.e. overall impression, beliefs, attitudes, perceived quality of care and social support).
| E THI C S AND D ISS EMINATI ON
This study does not require ethical approval since it is a review of published papers. The results of this review will be published in a relevant, open access journal about evidence-based design. The elaboration of the study will map the gaps in the area of EBD in health care. This research will be important for several audiences, including researchers, health professionals, architects and planners.
The findings of this review will also be useful for health organizations, universities and architecture firms. The results will also be presented at events and conferences in the area of EBD in health care.
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